Introduction
Previous study has shown how to use Gaussian Beams summation in computation of high frequency seismic wavefields in smoothly varying inhomogeneous media and successfully used to depth migration (Hill 1990 , Cerveny 1985 , Babich and Popov 1989 , Popov 1982 , Cerveny, Popov and Psencik 1982 , Nowack and Aki 1984 , Cerveny, Klimes and Psencik 2007 , Nowack 2003 , Hill 2001 . This Beam form solutions are usually formulated in the frequency domain and it can decompose the wavefield into beam fields that are localized both in position and direction.
Recently, studies of represent seismic data and imaging directly in time-space domain have shown up. Time localization for seismic imaging has been discussed by Wu (2008 Wu ( , 2009 ) using a Dreamlet decomposition and waveequation based one-way propagating method. Leadingorder seismic imaging using Curvelets has been discussed (Douma and de Hoop 2007) ; Anton et al (2010) also discuss a sparse Gaussian wave Packet representation and seismic imaging. As a high-frequency asymptotic spacetime particle-like solutions of the wave equation, Gaussian Packets were introduced (Babich and Ulin 1984) . Decomposition of the data using optimized Gaussian Packets (Zacek 2006a , Klimes 1989b , Zacek 2006b ) and related migration in common-shot domain was discussed by Zacek (Zacek 2005 , Bucha 2008 , Bucha 2009 , Zacek 2004 . However, in their method the dependence on parameter causes the decomposition into optimized Gaussian Packets complicated. The Gaussian Packets' shapes are varying from different parameters, and the corresponding initial values have to be calculated for each group of parameter in their method. This causes the decomposition become time consuming.
In this study, we discuss the representation of data using Gaussian Packets with no dependence on the parameter. The property of time localization determines that the frequency response of a Gaussian Packet is also centered at the central frequency. With proper initial value, only the Gaussian Packets with corresponding central frequency are needed to approximately represent the seismic data. This property helps to improve the efficiency. Impulse responses and migration result are shown to demonstrate the validity of this method.
Data representation using Gaussian Packet
In two dimensions case, a Gaussian Packet (Klimes 1989a , Klimes 2004 can be written as ( , , ) exp( )
 is arbitrary positive parameter, and it can be understood as the center frequency of the wave packet. Both the phasefunction and amplitude are complex-valued function of space coordinates ( , ) x z and time t . Using Tayler expansion, the phase function can be further expanded to its second order as follow around point ( , , ) Gaussian Packets on ( , ) x t plane are used to represent the seismic source or recorded data, while with the evolution of each Gaussian Packet, the profiles of Gaussian Packets on ( , ) x z plane are used to synthetic the propagated wavefield. Unlike Curvelet or other wave-packet method, the representation using Gaussian Packet is directly related to the ray emergent angle. In this paper, we will suppose that all the travel time along the central ray 0   occurs at 0 z  and the ray  is shooting downward. Thus, we can see from equation (2), when 0 z  the Gaussian Packet can be written as
The profiles of Gaussian Packets at ( , ) N , which controls the initial beam width on the plane perpendicular to the central ray and the pulse duration along the central ray. In this study, we will choose the initial value as discussed before (Geng, Wu and Gao 2010 
which means that xt N is a pure imaginary number which will affect the envelope of the Gaussian Packet. Figure 2 shows the envelope of Gaussian Packet at different ray emergent angle. The time localization property becomes really bad when the angle  is large, and weighted window should be introduced to restrict the effecting area to prevent wrong information occurs.  is reference frequency (Hill 1990 ). We will choose 
Numerical examples

Impulse response in different media
Due to the time localization, the oscillation in a given time window is controlled by the central frequency  of each Gaussian Packet. When the initial parameter 0 tt N is chosen properly, we can approximate the source time function just by its dominant frequency. In this case, the local time r t stands for the time delay of each Gaussian Packet. 
Migration for a zero-offset data
The exploding reflector principle (Claerbout 1985) states that the seismic image is equal to the downward-continued, zero-offset data evaluated at time zero, if the seismic velocities are halved.
In this case, the local time r t stands for the travel time of each Gaussian Packet, and when we define the raypath upcoming and origin travel time equal to zero (raypath pointing to the opposite direction in Figure 1 
Conclusions
In this paper, we have introduced and tested an efficient Gaussian Packet zero-offset migration method. The representation of the data using Gaussian Packets directly provides the local time slope and position information. We also have shown that with proper choice of time duration parameter, only Gaussian Packets with one central frequency are needed to obtain propagated seismic data. Imaging for a 4 layer velocity model zero-offset dataset shows valid of the method. Although velocity has to be smoothed before ray tracing, this method can be competitive as a preliminary imaging method, and the localized time property is suitable for target-oriented imaging. 
